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PROBLEM TO BE SOLVED: To provide a monomer which gives a 
polymer suitable as a base resin of a resist material for photolithography 
using excimer laser as a light source. 

SOLUTION: A polycyclic compound having a structure expressed by one 
out of formulae (1) to (4) (wherein, R1 to R7 are each independently H 
or an alkyi; X is a (1-80 alkyi substituted) methylene or ethylene group, 
or O or S; and n is 0 or a positive integer). 
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CLAIMS 



[Claim(s)] 

[Claim 1] The following type (1) Polycyclic compound which has the lactone structure expressed with - (4). 
[Formula 1] 




(R1 -R7 show independently a hydrogen atom or an alkyi group among a formula, respectively.) X shows the 
methylene group which may be permuted by the carbon number 1 thru/or the alkyI group of 8 or ethylene, an 
oxygen atom, or a sulfur atom, n is 0 or a positive integer. 

[Claim 2] The polycyclic compound which has the lactone structure according to claim 1 characterized by n 
being 0, 1, 2. or 3. 

[Claim 3] The polycyclic compound which has the lactone structure according to claim 1 or 2 characterized by 
the carbon numbers of the alky! group being 1~8 when either Rl thru/or R7 are alkyI groups. 
[Claim 4] The polycyclic compound which has the lactone structure according to claim 1 to 3 characterized by X 
being a methylene group. 

[Claim 5] The polycyclic compound which has the lactone structure according to claim 1 to 4 characterized by 
for Rl and R2 being hydrogen atoms, and R3 being a hydrogen atom or a methyl group. 

[Claim 6] The polycyclic compound which has the lactone structure according to claim 1 to 5 characterized by 
for each of R1, R2 and R4 thru/or R7 being hydrogen atoms, for R3 being a hydrogen atom or a methyl group, 
and X being a methylene group. 

[Claim 7] The polycyclic compound which has the lactone structure according to claim 1 to 5 characterized by 
for each of Rl, R2 and R5 thru/or R7 being hydrogen atoms, for R3 being a hydrogen atom or a methyl group, for 
R4 being a methyl group or an ethyl group, and X being a methylene group. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the new polycyclic compound which has an ethylene nature 
unsaturated bond and lactone structure. The polymerization object which is made to carry out copolymerization 
to the compound which is made to carry out the polymerization of the compound concerning this invention 
independently, or has other ethylene nature unsaturated bonds, and is obtained is suitable as base resin of the 
resist ingredient for VLSI manufacture. 
[0002] 

[Description of the Prior Art] in recent years, high integration is progressing increasingly and, as for LSI, the 
further detailed-ization of a pattern rule is called for. Far-ultraviolet-rays lithography is expected as ultra-fine 
processing technology of the next generation which suits this demand. It is anxious for the implementation as a 
technique with the photolithography indispensable to micro-machining 0.3 micrometers or less which makes the 
light source KrF excimer laser light and ArF excimer laser light especially. As base resin of the resist ingredient 
which demonstrates high permeability, the high molecular compound which contains aliphatic series ring 
compounds, such as a derivative of polyacrylic acid or polymethacrylic acid and a norbornene-maleic-anhydride 
copolymer, in a principal chain is examined to excimer laser light, especially ArF excimer laser light with a 
wavelength of 1 93nm. Although various properties are required of base resin, etching resistance and substrate 
adhesion are also mentioned as an important property. It was going to satisfy these demands by conventionally 
carrying out copolymerization of two or more sorts of monomers from which a property differs. For example, 
carrying out copolymerization of the monomer which has polynuclear hydrocarbon radicals, such as adamanthyl 
as a component which gives etching resistance, tricycio DESHIRU. and NORUBONIRU, as a suspension radical, 
and the monomer which has polar groups which give substrate adhesion, such as a hydroxyl group as a 
component and a carboxyl group, as suspension radicals to JP.1 1-212265,A is indicated. However, it is difficult 
to carry out copolymerization of a hydrophobic large etching resistance grant monomer and a hydrophobic 
substrate adhesion grant monomer with an extremely large hydrophilic property to homogeneity extremely, and a 
homopolymer, the block copolymer which is not meant carry out a byproduction. If the polymer containing such a 
by-product is used as base resin of a resist ingredient, the swelling by osmosis of the disorderly developer to 
the uneven dissolution by film inner layer separation, the pattern collapse by peeling like the high hydrophobic 
section, and a high hydrophilic-property part etc. will happen, and the definition of a resist will become very low. 
[0003] Using the hydrophobic section and the thing which has a polar group in the same intramolecular as a 
monomer of the raw material of base resin as what avoids such a problem accompanying carrying out 
copolymerization of a hydrophobic monomer and the hydrophilic monomer is examined. And many monomers 
which fill such a demand are proposed. For example, R.Dammel et.al.. Journal of Photopolymer Science and The 
compound expressed with the following type (5) is proposed by Technology, Vol.12, and P433 (1999). 
[0004] 
[Formula 2] 



a (5) 

[0005] Moreover, the compound by which the compound expressed with the following type (6) is expressed with 
the following formula (7) to JP,2000-1 59758.A is proposed by JP.10-274852A respectively. 
[0006] 
[Formula 3] 



^(6) ^<7) ^ 

[0007] 

[Problem(s) to be Solved by the Invention] Although each of these compounds gives the polymer excellent in 
etching resistance and substrate adhesion, the monomer which gives the polymer which was further excellent in 
etching resistance is called for. Therefore, this invention tends to offer such a monomer. 
[0008] 

[Means for Solving the Problem] The monomer concerning this invention is a polycyclic compound which has the 
lactone structure expressed with following type (1) - (4). 
[Formula 4] 




(R1-R7 show independently a hydrogen atom or an alkyi group among a formula, respectively.) X shows the 
methylene group which may be permuted by the carbon number 1 thru/or the alkyI group of 8 or ethylene, an 
oxygen atom, or a sulfur atom, n is 0 or a positive integer. 
[0009] 

[Embodiment of the Invention] (Polycyclic compound which has lactone structure) the case where either R1-R7 
express an alkyI group in general formula (1) - (4) — the carbon number — usually — 1 thru/or 20 — desirable 
— 1 thru/or 8 — more — desirable — 1 thru/or 4 — it is 1 thru/or 2 still more preferably. AlkyI groups may be 
the shape of a straight chain, and branched-chain and annular any. Instantiation of the some mentions a methyl 
group, an ethyl group, n-propyl group, an isopropyl group, an isobutyl radical, a 2-ethylhexyl radical, a cyclohexyl 
radical, a methylcyclohexyl radical, etc. as the molecular weight of the compound expressed with general formula 
(1) " (4) here — usually — it is 400 or less especially preferably 500 or less preferably 600 or less. Among 
these, as for both Rl and R2. it is desirable that it is especially a hydrogen atom. As for R3. it is desirable that 
they are especially a hydrogen atom or a methyl group. As for R4, it is desirable that they are especially a 
hydrogen atom, a methyl group, or an ethyl group. As for each of R5 thru/or R7, it is desirable that it is 
especially a hydrogen atom. Although n is 0 or a positive integer, if premised on industrial use, it will be desirable 
that it is 0, 1, 2, or 3, and it will be more desirable that it is 0 or 1. Moreover, when n is a positive integer, two or 
more R4 in general formula (1) - (4) will exist, but even if two or more R4 [ these ] is the same respectively, it 
may differ. 

[0010] Depending for the etching resistance of the resin generally obtained from a certain monomer on the 
relation between the atomic numbers of the carbon which constitutes a monomer, oxygen, and hydrogen is 
known, and it is known that etching resistance is so good that each numeric value experientially computed by a 
following formula (8) and a following formula (9) is small. 
[0011] 
[Equation 1] 

The number of P1= (sum of the number of the carbon atom which constitutes a molecule, and oxygen atoms) / 
carbon atoms — (8) 

The number of P2= (sum of the number of the carbon atom which constitutes a molecule, and hydrogen 
atoms) / carbon atoms — (9) 

[0012] The values of PI are 1.1-1.4, and the values of P2 of the polycyclic compound which has the lactone 
structure of this invention are 2.1-2.4. For example. PI and P2 of the compound expressed with an 
aforementioned formula (5) thru/or an aforementioned formula (7) and the compound [ whose X is a methylene 
group ] which is one of the typical things of the compounds concerning this invention, each of Rl, R2 and R4 



thru/ or whose R7 is hydrogen atoms, whose R3 n is 0 and is a methyl group and are as follows. 
[Table 1] 

m 1 



PI 



P2 





1. 


2 6 


2. 


3 8 


a (5) 0<tr^ 


1. 


40 


2. 


40 


A (6) <Z)<fcl^ 


1. 


50 


2. 


2 5 


a (7) <Dfl2^ 


1. 


3 3 


2. 


17 



As for the compound concerning this invention, each of PI and P2 is small, and the resin which has the 

compound, the EQC, or the more excellent etching resistance of formula (5) - (7) is given. 

(The manufacture approach of a polycyclic compound of having lactone structure) The compound expressed 

with formula (1) - (4) concerning this invention can be manufactured according to the following formula (13) or 

(14) by the approach well-known as an addition reaction of the carboxylic acids to the double bond of the 

compound expressed with a general formula (10) or (11). 

[0013] 

[Formula 5] 




) (2) 



(13) 



(1 4) 



[0014] As an acid catalyst, they are the activated clay currently indicated by JP,3-10625,A, for example, the 
sulfuric acid currently indicated by JP,63-8355A A.Heidekumet.al., and Journal, of Catalysis, Vol.181, the ion 
exchange resin currently indicated by P.217 (1999), J-M.N.Mebah etal.. New Journal of What is necessary is just 
to use Chemistry, Vol.17, the polyphosphoric acid currently indicated by P.835 (1993). It is desirable to use a 
sulfuric acid especially, the compound by which a reaction is expressed with a general formula (10) or (1 1) — 
receiving — the carboxylic acid of a general formula (12) — 1 thru/or 10 time mol — using — and the acid 
catalyst of a sulfuric acid etc. — 0.05 thru/or 0.5-mol twice — it is desirable to carry out by making it exist. 
Although a non-solvent can also perform a reaction, if it is a request, ether system solvents, such as 
hydrocarbon system solvents, such as toluene, and dioxane, can also be used. It is desirable a room temperature 
thru/or to perform especially a reaction at 50 thru/or 150 degrees C 200 degrees C. After reaction termination 
can isolate and refine the specified substance with means in ordinary use, such as distillation, crystallization, and 
a chromatography, after neutralizing and removing an acid catalyst. Here, the compound (n= 0) expressed with 
the above-mentioned formula (1 1) can be manufactured according to the following formula (1 7) by making the 
methylene lactone expressed with the annular diene compound expressed with a general formula (1 5), and a 
general formula (16) add by the Diels-Alder reaction. 
[0015] 
[Formula 6] 



(1 5) 



(1 6) 




(1 7) 



(1 1 ) 



[0016] This reaction can mix the compound expressed with a formula (15), and the compound expressed with a 
formula (16) by the equimolar ratio, and below a room temperature can advance it easily by agitating. Moreover, 
when the annular diene compounds expressed with a general formula (15) are cyclopentadienes, it is possible to 
also make it react with the compound which is made to generate (15) in the system of reaction, and is expressed 
with a formula (16) as it is by the pyrolysis of the compound expressed with the following type (150. In this case, 
it is necessary to specifically carry out reaction temperature under temperature conditions 150 degrees C or 



more beydnd the temperature that (15') can pyrolyze to (15). 
[Formula 7] 

(1 5- ) 

In the Diels-Alder reaction of the compound expressed with a formula (15), and the compound expressed with a 
formula (16), when a reaction advances violently or a raw material or a product is a solid-state, it is desirable to 
use halogenated hydrocarbon system solvents, such as oxygen containing solvents, such as hydrocarbon system 
solvents, such as toluene, and the ether, or a methylene chloride, etc. When advance of a reaction is slow, a 
reaction can be promoted by heating or adding Lewis acid, such as a boron trifluoride of the amount of catalysts. 
After the proper means of distillation and others removes a solvent, an unreacted raw material, etc.. a reaction 
with the above-mentioned carboxylic acid can be presented as it is, but if the obtained reaction generation liquid 
is a request, means in ordinary use. such as distillation, crystallization, and a chromatography, can also refine it. 
the product obtained above when it was the compound whose n is a positive integer in a formula (11) and (15) — 
or (15') what is necessary is just to carry out the count reaction of the need further [ moreover, ] As reaction 
temperature in this case, temperature higher than the case of a reaction (17) is needed. Generally, 100 degrees 
C or more 300 degrees C or less are 1 50 degrees C or more 250 degrees C or less preferably. The itaconic acid 
anhydride expressed with the compound expressed with a formula (15) as an exception method according to the 
following formula (20) as the manufacture approach of a compound (n= 0) expressed with a formula (10) or (1 1) 
and a formula (18) is made to add by the Diels-Alder reaction, and it can manufacture also by returning the 
compound expressed with the generated formula (1 9). 
[0017] 
[Formula 8] 




(15) (18) (19) 

"V'C} O 




(10) (-,1) 

[0018] The Diels-Alder reaction in the above-mentioned formula can take the same conditions as the above- 
mentioned formula (17) indicated. Moreover, you may react by using the above-mentioned formula (150 instead 
of the above-mentioned formula (15). the intermediate field (19) obtained above in a formula (10) or (1 1) when n 
was a positive integer and (15) — or (15') what is necessary is just to carry out a repeat reaction n times [ in 
addition, ] Generally 100 degrees 0 or more 300 degrees C or less of reaction temperature in that case are 150 
degrees 0 or more 250 degrees C or less preferably. As a reducing agent used for the reduction process of a 
carbonyl group among the reactions shown by the formula (20), it is M.M.Kayser. for example, and P.Morand. 
Canadian Journal of The metal hydride currently indicated by Chemistry, Vol.56, P.I 524 (1978). etc. can be used. 
For example, what permuted a part of what permuted a part of lithium hydride aluminum and its hydrogen atom 
by the alcoholate. sodium borohydride. and its hydrogen atom by the alcoholate can be used. It is desirable to 
perform a reaction in ether system solvents, such as ethyl ether and a tetrahydrofuran. As for a reducing agent, 
it is desirable to use it with the amount of stoichiometries or an excessive amount. Lithium hydride aluminum 
and when [ that ] using an alcoholate ghost in part, although a reduction reaction can generally be performed at 
-100 degrees C thru/or 100 degrees C, a sodium borohydride and when [ that ] using an alcoholate ghost in part, 
it is desirable [ it is desirable to carry out at -78 thru/or -20 degrees C and ] to carry out at -20 degrees C 
thru/or 100 degrees C. After after reaction termination adds an acid and disassembles a reducing agent and its 
oxidation product, it can acquire the specified substance by an extract and rinsing, and can present a reaction 
with the above-mentioned carboxylic acid with it. Of course, if it is a request, means in ordinary use. such as 
distillation, crystallization, and a chromatography, can also refine. In addition, the compound expressed with 
general formula (1) - (4) concerning this invention is usually obtained as such mixture so that clearly also from 



the place 'mentioned above. Moreover, each compound is [R4-R7 to a ring, and 0019]. 
[Formula 9] 

R^-C=C-C-0— 

[0020] It is obtained by the joint direction of a radical as mixture of the various isomers which differ in a 
configuration. Although these are also mutually separable with crystallization, a chromatography, etc. if it is a 
request, it usually uses for manufacture of the base resin of a resist ingredient with mixture. 
[0021] 

[Example] An example explains this invention still more concretely below. 

Manufacture of an example 1 bicycio [2.2.1] heptane-2-en-6-spiro i2\ 4 dioxo -3-OKISA) cyclopentane; 
cyclopentadiene 56.37g (0.853 mols) which newly pyrolyzed and obtained the dicyclopentadiene was dropped at 
the tetrahydrofuran (250ml) solution of SO.OOg (0.714 mols) of itaconic acid anhydride over 2 hours under water 
cooling. After dropping termination, after agitating at a room temperature for 6 hours, overnight neglect was 
carried out at the room temperature, the white solid-state obtained after distilling off under reduced pressure of 
a tetrahydrofuran — grinding — normal hexane 200ml — it was made to suspend in inside, after agitating this 
suspension at a room temperature for 1 hour, it filtered, and filter residue was washed by the hexane. When the 
hexane was evaporated under reduced pressure from filter residue, the 80.825g (0.454 mols) bicycio [2.2.1] 
heptane-2-en-spiro (2\ 4 - dioxo -3 -OKISA) cyclopentane was obtained. The yield to the itaconic acid 
anhydride of a raw material was 63.5%. 

[0022] Manufacture of a bicycio [2.2.1] heptane-2-en-6-spiro (2- oxo — 3 -OKISA) cyclopentane and a bicycio 
[2.2.1] heptane-2-en-6-spiro (3 - oxo — 4 -OKISA) cyclopentane; churning child and tetrahydrofuran 80ml was 
taught to 3 neck flask with a capacity of 500ml which attached the reflux condenser, the thermometer, and 
100ml dropping funnel, and it was made to suspend 4.257g (1 12.5mmol) of sodium borohydrides in this. After 
cooling this suspension in internal temperature in the flask of 5 degrees 0 on an ice bath, the tetrahydrofuran 
(60ml) solution (bicycio [2.2.1] heptane-2-en-spiro (2', 4 - dioxo -3 -OKISA) cyclopentane 20.46g (114.8mmol) 
and methanol 3.61 2g (1 12.7mmol)) was dropped over 2 hours from the dropping funnel. In the meantime, reaction 
temperature was kept at 10 degrees 0 or less. After dropping termination, when it agitated for 20 minutes and 
70ml of 2 convention hydrochloric acids was subsequently carefully added from the dropping funnel at 8 degrees 
C, the solution of a transparent and colorless bilayer was obtained. The aqueous phase (lower layer) was isolated 
preparatively, and it condensed to about 50ml under reduced pressure, and extracted once with 50ml toluene. 
On the other hand, the tetrahydrofuran phase (upper layer) distilled off the solvent under reduced pressure. 
After adding the toluene extract (toluene 1 50ml and 50ml which carried out extract processing and obtained the 
aqueous phase previously) to residue and agitating for 30 minutes, the insoluble white solid-state was carried 
out the ** exception, and it considered as the transparent and colorless toluene solution. The 50ml saturation 
sodium hydrogencarbonate washed each 4 times, and, subsequently 50ml pure water washed each 4 times. After 
drying on sulfuric anhydride magnesium, the solvent was distilled off, and when vacuum distillation (130 degrees 
C / 5mmHg) of the residue was carried out, the 12.714g (77.43mmol) transparent and colorless liquid was 
obtained. The yield it turned out to be that this thing is the mixture of a bicycio [2.2.1] heptane-2-en-spiro (2 - 
oxo — 3'-OKISA) cyclopentane and a bicycio [2.2.1] heptane-2-en-6-spiro (3 - oxo — 4 -OKISA) cyclopentane as 
a result of 1 H-NMR analysis was 67.4%. 

[0023] A bicycio [2.2.1] heptane-6-spiro (2 - oxo~3 -OKISA) cyclopentane-2-IRUMETA chestnut rate, A 
bicycio [2.2.1] heptane-6-spiro (2 - oxo — 3 -OKISA) cyclopentane-3-IRUMETA chestnut rate, Bicycio [2.2.1] 
heptane-6-spiro Manufacture of a cyclopentane-2-IRUMETA chestnut rate and bicycio [2.2,1] heptane-6-spiro 
(3 - oxo — 4 -OKISA) cyclopentane-3-IRUMETA chestnut rate mixture; (3 - oxo~4 -OKISA) In 100ml eggplant 
mold flask 12.15g of mixture of the bicycio [2.2.1] heptane-2-en-spiro (2 - oxo — 3 -OKISA) cyclopentane 
obtained above and a bicycio [2.2.1] heptane-2-en-6-spiro (3 - oxo — 4 -OKISA) cyclopentane (74.0mmol), 
25.50g [ of methacrylic acids ] (296.2mmol), and 4-methoxyphenol 14.6mg was mixed, and it considered as the 
homogeneity solution. It held at 120 degrees C on the oil bath for 2 hours, having added 1.943g (18.8mmol) of 
concentrated sulfuric acid 95%, and agitating to this. After cooling reaction mixture to a room temperature, the 
water solution (20ml) of 2.02g of sodium carbonates (19.06mmol) was added, and the sulfuric acid was 
neutralized. Stratification separation was put and carried out after adding and agitating toluene 20ml. The 
aqueous phase was separated, the oil phase was processed by 70 degrees C / lOmmHg for 1 hour, and toluene 
and a methacrylic acid were distilled off. The 20ml saturation sodium-hydrogencarbonate water solution washed 
each 4 times, and 10m pure water washed each 4 times further. After drying in a sulfuric anhydride magnesium 
top, toluene 30ml and the silica gel for chromatography were added, and it considered as suspension. This was 
agitated at the room temperature for 1 hour, silica gel was carried out the ** exception, this was washed with 
toluene, and filtrate and a penetrant remover were doubled, the place which distilled off the solvent from now on 
— the oily yellow of 15.60g — the transparent product was obtained. When this product was left in the room 
temperature, most crystallized it. When it developed with capillary gas chromatography, it turned out that it 



consists 6f a compound in which at least eight sorts of similar holding times are shown. Yield was 84.2%. An 
analysis result is shown below. 

[0024] (1) Elemental-analysis actual measurement : C and 67.31%;H. 7.23% 
Calculated value: C and 67.1 8%;H, 7.25% 

(2) Infrared-spectrum 1770cm-1 (lactone CO):1710cm-1 (methacrylate CO) 

(3) 1 H-NMR (CDCI3. deltappm) attribution is referring to the formula (21). 

6.09-6.08(1 H,a):5.56-5.55(1 H.b);4.87-4.67(1 H.G);4.30-4.00(2H.d):2.61 -2.36(2H.e);2.20-2.1 9(1 H.f):2.1 4-1 .96 
(1 H.g);1 .93(3H.h);1 .82-1 .66(2H.i);1 .57-1 .47(2H j,k);1 .43-1 .23(2H.I). 

(4) 13 C-NMR (CDCI3, deltappm) attribution is referring to the formula (22). 

1 76.6.1 76.5(a):1 67.2.1 67.1 (b):1 36.6.1 36.3(c):1 26.0-1 25.2(d):80.3(e):76.1 .76.0(f):46.2-33.9(g-m);1 8.5.1 8.4(n). 
[0025] 

[Formula 10] 




"■ (2 1 ) 



[0026] 

[Formula 1 1] 

Example 2 tetracycio [6. 2.1.13. 6.02, Manufacture of a 7] dodeca-9-en-4-spiro (2'4 [ or ]'-oxo~3'-0KISA) 
cyclopentane; Bicycio [2.2.1] hept-5-en-2-spiro (2\ 4 ~ dioxo -3 -OKISA) cyclopentane 57.5g (350mmol), After 
it taught dicyclopentadiene 23.1 g (175mmol) and toluene 30ml to 200ml autoclave of induction churning types 
and nitrogen gas permuted the inside of a system, the temperature up was carried out to 220 degrees C, and it 
reacted at this temperature for 3 hours. It distilled by having taken out reaction mixture after cooling, and 19.60g 
of 165-172 degrees C (0.3mmHg) fractions was obtained. This and a methanol 19.6g (Sl.Ommol) tetrahydrofuran 
(50ml) solution were dropped at the inside which cooled the tetrahydrofuran (100ml) suspension of 3.06g of 
sodium borohydrides (Sl.Ommol) in internal temperature in the flask of 5 degrees C on the ice bath. It agitated at 
the room temperature after dropping termination for 1 hour, and, subsequently 80ml of 1 convention hydrochloric 
acids was added. After condensing this solution under reduced pressure, it extracted by toluene 100ml. The 20ml 
5-% of the weight sodium hydrogencarbonate washed each 3 times, and, subsequently 20ml pure water washed 
each 3 times. After drying with sulfuric anhydride magnesium, the solvent was distilled off, and 7.42g of 154-155 
degrees C (0.5mmHg) fractions was obtained by distillation, the result of mass analysis — [M+] — 244 — it is — 
tetracycio [ — 6. — it turned out that they are 2.1.13, 6.02, and a 7] dodeca-9-en-4-spiro (2*4 [ or ] -oxo — 3 - 
OKISA) cyclopentane. 

Tetracycio [6. 2.1.13, 6.02, 7] dodecane-4-spiro (2'4 [ or ]-oxo~3 -OKISA) cyclopentane-9-IRU Manufacture of 
acrylate: 7.70g [ of acrylic acids ] (107mmol), 0.540g [ of 95 % of the weight sulfuric acids ]. and toluene 7ml and 
4-methoxyphenol 3mg were put into the 100ml 3 Thu openings flask, and it heated at 90 degrees C. the inside of 
this — tetracycio [ — 6. — 2. — after the toluene 3ml solution (1.13, 6.02, and 7] dodeca-9-en-4-spiro (2'4 
[or]' oxo 3*— OKISA) cyclopentane 3.1 Og (13.5mmoi)) was dropped, it heated at 90 degrees C for 3 hours. 
After cooling, after adding reaction mixture to 10ml of water, it extracted by toluene 20mL The sodium water 
solution washed the toluene layer each 3 times 5 10ml% of the weight, and, subsequently 5ml pure water washed 
each 3 times. When the solvent was distilled off after drying with sulfuric anhydride magnesium, the viscous liquid 
with a yellow of 3.70g was obtained, the result of mass analysis to [M+] — 302 — it is — tetracycio [ — 6. — 
2.1.13, 6.02, and 7] dodecane-4-spiro (2'4 [ or ]-oxo~3 -OKISA) cyclopentane-9-IRU It was checked that it is 




* 

acfylate. * 
[0027] 

[Effect of the Invention] Since the resist ingredient which uses as base resin the polymerization object obtained 
by carrying out the polymerization of the compound concerning this invention induces a high energy line and is 
excellent in sensibility, definition, and etching resistance, it is useful to micro processing by the electron ray or 
far ultraviolet rays. Especially, since absorption on the exposure wavelength of an ArF excimer laser and a KrF 
excimer laser is small, it is detailed and, moreover, a perpendicular pattern can be easily formed to a substrate. 



[Translation done.] 
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